Spontaneous synaptic activity of subplate neurons in neonatal rat somatosensory cortex.
Subplate neurons play an important role in early cortical development. To investigate whether these transient neurons receive synaptic inputs, we performed whole-cell recordings from visually identified and biocytin-labeled subplate cells in somatosensory cortical slices from postnatal day 0-3 rats. Subplate neurons had an average resting membrane potential of -55 mV and input resistance of approximately 1.1 G ohms. Suprathreshold current injection elicited in 67% of the cells repetitive action potentials at 4-13 Hz and the remaining 33% showed only one spike. Three classes of spontaneous postsynaptic currents (sPSCs) could be identified: (i) Fast sPSCs, with an average amplitude of 14 pA and a decay time of 6.3 ms, which showed a 95% decrease in their frequency during (+/-)-gamma-amino-3-hydroxy-5-methyl-isoxazole-4-propionic acid (AMPA)/kainate receptor blockade. Cyclothiazide caused a 3.5-fold increase in the decay time, indicating that fast sPSCs were mediated by AMPA receptors. (ii) Slow sPSCs, with 18 pA amplitude and 51.2 ms decay time were blocked by the N-methyl-D-aspartate (NMDA) receptor antagonist CPP. (iii) Chloride-driven sPSCs, with 34.4 pA amplitude and 123 ms decay time that were blocked by the gamma-amino-butyric acid A (GABA(A)) receptor antagonist gabazine. While tetrodotoxin citrate (TTX) blocked completely NMDA-mediated slow sPSCs, the frequency of AMPA- and GABA(A)-mediated sPSCs was reduced in TTX by 55 and 90%, respectively. These results indicate that subplate neurons receive functional synaptic inputs mediated by AMPA, NMDA and GABA(A) receptors.